Abstract. With the development of science and technology, the modern micro-satellites had more and more advantages, the corresponding ground station system construction also developed rapidly. This paper analyzed the micro-satellite's uplink and downlink, then calculated the link budget, and finally according to it, we designed the system mainly including the Yagi antenna system.
Introduction
With the development of science and technology, the advantages of modern micro-satellites are more and more obvious. The aerospace leading powers pay attention to the technology of modern micro-satellites as an important field in strategy of aerospace technology development.
Modern micro-satellite is a qualitative leap compared with traditional micro-satellite. The development guideline of micro-satellite proposed by NASA is "Better, Cheaper, Faster", and micro-satellites are developing rapidly according to this principle based on new technology and productive power.
CZ-6 is a new generation of liquid fuel rocket of our country, and the first flight of this type of rocket adopted multi-satellite launch mode. It carried 20 satellites made by 6 manufacturers, and they would enter the solar synchronization orbit, height of which is 520 km. Our unit was the user of XW-2 micro-satellite, and we would undertake auxiliary TT&C, ground operation control and test evaluation missions. The UV TT&C station designed by this paper would deal with receiving downlink telemetry data via UHF/VHF band and sending uplink command to satellites via UHF/VHF band.
Link Analysis
Reasonable satellite link design can make the satellite communication system optimal in effectiveness, usability and economy. There are two design methods, one is forward induction method, the other is backward induction method.
As for the former, firstly, we should calculate the carrier-to-noise ratio of uplink according to the given output carrier EIRP value of ground station, secondly, we should calculate the carrier-to-noise ratio and EIRP value of downlink, lastly, we would get the carrier-to-noise ratio of the whole link. Considering the interference factors, we would get the link margin compared with carrier-to-noise ratio threshold, if the margin is larger than 0, the design can meet the requirement, or else, we should be back to step 1.
As for the latter, firstly, we should set carrier-to-noise ratio threshold of ground station, and then determine the rain attenuation margin according to link availability, secondly, we can calculate EIRP value of downlink based on downlink carrier-to-noise ratio formula, lastly, we can get the uplink carrier-to-noise ratio and the output carrier EIRP value of ground station according to transponder gain and I/O compensation.
In fact, the backward induction method is often used to design the communication link, and it can avoid repeated calculation and promote the pertinence and feasibility. Before carrying out the satellite link design, we should obtain the parameters needed to design the link. According to satellite-to-ground interface files provided by the manufacturer of XW-2, the link electrical level estimation is shown as below: 
Global Design
The UHF/VHF band TT&C ground station of micro-satellite is composed of antenna and servo system, link system, software and relevant supporting facilities. The general framework diagram is shown as below: The antenna and servo system is composed of UHF band Yagi antenna, VHF band Yagi antenna, U/V antenna combiner, antenna rotator and power splitter. The antenna is the most important device in a TT&C station, because it determine whether the TT&C station can receive the signal and whether the signal is strong.
In the design of Yagi antenna, the number of antenna unit -N is determined by the need of antenna gain, and then the length of each unit and distance between each unit are also determined.
According to the orbit type of XW-2, and the minimum of antenna elevation of ground station is 5°, the TT&C time of Beijing is shown as below: And the speed performance of the antenna servo drive system is shown as below: 
Conclusion
After global analysis and design of the whole micro-satellite ground station system, in theory, the result will guide the construction of the ground station. The ground station will join the long term TT&C management and operation control of XW-2.
